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$N$ 4 $g$ $(3, 1)$
$R_{ab}- \frac{1}{2}Rg_{ab}=T_{ab}$ (1)


































$E=u^{-6} \nabla(\frac{q}{r}) , B\equiv 0.$
$\nabla$ gradient
(Causality) $m\geq$
$|q|$ $q=0$ Reissner-Nordstr\"om Schwarzschild
Majumdar-Papapetrou
(1947) :
$g=-u^{2}dt^{2}+u^{-2}\delta N^{4}=\mathbb{R}\cross(\mathbb{R}^{3}\backslash \bigcup_{i=1}^{N}\{p_{i}\})$ ,
$u=(1+ \sum_{i=1}^{N}m_{i}/r_{i})^{-1} E=\nabla\log u, B\equiv 0.$
$m_{i}>0$
$r_{i}$ $N=1$
(extremal Reissner-Nordstr\"om solution) $m=|q|$
Schwarzschild Reissner-Nordstr\"om Majumdar-Papapetrou
$(N^{4}, g)$ $(\mathbb{R}\cross\Sigma^{3}, -dt^{2}+g^{(3)})$
$(\Sigma^{3}, g^{(3)})$ 3










$\Sigma^{(3)}:=$ {$t=$ const. } $(i=$
$1,2,3)$ $V>0$
$Varrow 1$ as $xarrow\infty$ and $V|_{\partial\Sigma}=0$
$V$
3
$(M, g, k, E, B)$
$R_{ab}- \frac{1}{2}Rg_{ab}=T_{ab}$
$\mu :=T(N, N)=\frac{1}{2}(R^{(3)}+(trk)^{2}-|k|^{2})$













$g$ $(M, g, E)$






Corollary 3. $(M, g, k, E, B)$
$(M^{3}, g)$
$k$ $(N^{4}, g)$
$N$ $M$ $E$ $B$ $F$
Theorem 4 ( (Bonnet)). $n$
$g$ $k$
$(M, g, k)$ :
$\{\begin{array}{ll}R_{ijkl}=k_{ij}k_{kl}-k_{il}k_{jk} (Gauss equation)D_{i}k_{jk}-D_{j}k_{ik}=0 (Codazzi equation).\end{array}$








$K\subset M$ $M\backslash K$ $\mathbb{R}^{3}\backslash B_{1}(0)$
$\mathbb{R}^{3}$
$g$ $E$ :















$\{t=$ $\}$ Flamm Paraboloid 4
$\mathbb{R}^{4}=\{(x, y, z, w)\}$ 3
$r= \frac{1}{2m}w^{2}+\frac{m}{2} (r=\sqrt{x^{2}+y^{2}+z^{2}})$ ,
$w=0$ $m/2$
( 2 )




( $=$ ) 3














Theorem 5 $(Schoen-Yau[10,11]1979-81,$ Witten $[14] 1981)$ . $(M, g)$
$(R_{g}\geq 0)$
$ADM$ $m$
$m=0$ $(M, g)$ $(\mathbb{R}^{3}, \delta)$
143
:Theorem 6 $($Gibbons, Hawking, Horowitz, Perry, $[3]1983)$ . $(M, g, E, B)$
Dominant Energy Condition $(R_{g}\geq 2\Vert E\Vert^{2})$
:
$m\geq\sqrt{q_{e}^{2}+q_{b}^{2}}$





Theorem 7 (Bray [1], Huisken/Ilmanen [5] 2001). $(M, g)$ Dominant




$(M,g)$ Schwarzschild $\{t=$ $\}$
Schwarzschild










$(M, g, E)$ $ADM$ m rO $q$
:
$m \geq\frac{1}{2}(r_{0}+\frac{q^{2}}{r_{0}})$
$(M, g, E)$ Reissner-Nordstr\"om $\{t=$ $\}$
Majumdar-Papapetrou
:
Theorem 9 (Weinstein-Yamada [13] 2005).
$(M, g, E)$
$m< \frac{1}{2}(r_{0}+\frac{q^{2}}{r_{0}})$




Weinstein-Yamada [13] $m-\sqrt{m^{2}-q^{2}}\leq r_{0}$
:
Theorem 10 (Khuri-Weinstein-Yamada [7]). $(M, g, E)$
$(R_{g}\geq 2\Vert E\Vert_{g}^{2})$








$m\geq|q|$ if $r_{0}\leq q$
$m \geq\frac{1}{2}(r_{0}+\frac{q^{2}}{r_{0}})$ if $q<r_{0}$







$m$ $\geq$ $\frac{1}{2}(r_{0}+\frac{q^{2}}{r_{0}})$ if $r_{0}\geq|q|$









$\phi_{t}$ : $r\mapsto r\exp 2t$ $\phi_{t}^{*}g(O)$ $u(t)=$


























$\bullet$ $\partial M_{t}$ $|\partial M_{t}|=|\partial M|$
$\bullet$ $q_{t}=q$
$\bullet$ $\frac{d}{dt}m_{t}\leq 0$ ( )
$\bullet$ Reissner-Nordst\"om
$\bullet$ Maxwell $div_{g_{t}}E_{t}=0$ , $\geq 2|E_{t}|^{2}$
$\bullet$ $E=0$ HBray
$\bullet$ $Reissner-Nordstr\ddot{o}m$ ( $\phi_{t}$ : $r\mapsto r\exp 2t$
) $m_{t}=m_{0}.$
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